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PROBLEM TO BE SOLVED: To transmit faithfully a pulse 
waveform by providing a high band current supply means supplying 
a high band component among a drive current to an optical head, a 
low band current supply means supplying a low band component 
among the drive current to the head and a substrate connected to 
the optical head with a cable and adding/synthesizing/supplying 
the high band, low band components of the drive current to the 
optical head. 

SOLUTION: The output current IL of the low band current drive 
means 201 provided on the substrate 2 side is supplied to a laser 
diode 101 through the cable 3 to generate the current according to 
an input signal. The laser diode 101 emits light at a light quantity 
according to the current IP (=IL) to illuminate an optical disk 
medium recording surface. On the other hand, at a recording time, 
a drive amplifier 208 output signal generates a switching current IH 
according to a digital pulse signal through the cable 3 by the high 
band current drive means 104 provided on the optical head 1, and 
is supplied to the laser diode 101 through a high-pass filter 103 to 
be superposed on the low band drive current IL. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

IThis docunnent has been translated by connputer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Clainn(s)] 

[Claim 1] The drive current which changes to the laser diode prepared in the optical head in the shape of a 
pulse according to a record signal is supplied. It is the laser driving gear which carries out pulse 
luminescence with the predetermined quantity of light. On the above-mentioned optical head A high region 
current supply source means to supply a high-frequency component among the above-mentioned above- 
mentioned drive currents is established. It is the laser driving gear characterized by establishing a low-pass 
current supply source means to supply a low-pass component to the substrate connected with the above- 
mentioned optical head by the cable among the above-mentioned drive currents, carrying out addition 
composition of the high-frequency component and low-pass component of the above-mentioned drive 
current in an optical head, and supplying the above-mentioned laser diode. 

[Claim 2] The drive current which changes to the laser diode prepared in the optical head in the shape of a 
pulse according to a record signal is supplied. To the substrate which is the laser driving gear which carries 
out pulse luminescence with the predetermined quantity of light, and was connected with the above- 
mentioned optical head by the cable A means to make the above-mentioned record signal transmit to this 
cable as a parallel signal is established. Moreover, the laser driving gear characterized by having formed a 
parallel-serial-conversion means to change the above-mentioned parallel signal into a serial signal in the 
above-mentioned optical head, and forming a current supply source means to make the above-mentioned 
laser diode emit light in pulse according to the serial signal outputted from the above-mentioned parallel- 
serial-conversion means in the above-mentioned optical head. 

[Claim 3] The laser driving gear according to claim 1 or 2 characterized by establishing on a substrate a 
means to control the amount of luminescence of laser diode to the specified quantity. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the laser driving gear in a recordable optical disk unit. 
[0002] 

[Description of the Prior Art] In recent years, the spread of optical disk drives which performs record 
playback to the optical disk and this in which record like CD-R is possible is remarkable. A laser driving 
gear is indispensable as a key device in the above-mentioned optical disk drive which supplies a record 
current pulse to laser diode, controlling the power of laser diode. The conventional laser driving gear is 
explained briefly below. 

[0003] First, if laser diode and the photodiode which acts as the monitor of that amount of luminescence 
are formed in the optical head and a predetermined laser drive current is passed to this laser diode, laser 
diode will emit light and a detection current will flow out of a photodiode in proportion to that amount of 
luminescence. Even if laser diode is sensitive and passes the same drive current to temperature from the 
first, it emits light with the quantity of light which changes with temperature conditions. Then, feedback 
control (the so-called laser power control) of the amount of luminescence is carried out using the above- 
mentioned photodiode output current. 

[0004] For example, the above-mentioned feedback current is slushed into resistance, current potential 
conversion is carried out, and the above-mentioned laser drive current is adjusted according to an error 
with the potential obtained if this electrical potential difference (monitor electrical potential difference) and 
target potential, i.e., laser diode, are emitting light with the desired quantity of light. Consequently, in an 
establishment condition, quantity of light detection potential and target potential become equal, and in 
other words, feedback control is carried out so that a laser diode may emit light with the desired quantity 
of light. 

[0005] Target potential is suitably switched in playback and each record. That is, when making laser emit 
light regularly in the amount of tapers comparatively when reproducing information from an optical disk, and 
recording information on an optical disk, light is made to emit in pulse with the strong quantity of light. 
Therefore, if possible, target potential is switched to the desired quantity of light each time at the time of 
record and playback. In addition, at the time of record, sample hold of the peak of the above-mentioned 
monitor electrical potential difference detected according to pulse luminescence is carried out, this is 
compared with the above-mentioned target potential, and the power of a pulse luminescence instant is 
controlled (for example, JP,4-103319,U). 
[0006] 

[Problem(s) to be Solved by the Invention] However, it was difficult to have prepared almost all 
components other than laser diode and a photodiode on the substrate besides an optical head, and to have 
not obtained a colander, but to have made a high speed carry out pulse luminescence especially of the 
laser diode with the conventional configuration. Namely, in order to realize the above-mentioned laser 
driving gear which performs highly precise power control, the passive circuit elements of there there are 
required. In order to slush a drive current into laser diode in addition to it being difficult to arrange on the 
optical head to which the configuration was restricted, a drive current source is required. Since this drive 
current source is the great power consumption of itself, it generates heat, and degradation of an optical- 
axis gap of an optical head etc. with the passage of time arises by this, and the problem that the life of 
laser diode is shrunken further arises. 

[0007] Therefore, although most circuits including the above-mentioned drive current source must be 
prepared on the independent substrate, when preparing the above-mentioned circuit out of an optical head. 
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the laser diode and photodiode on an optical head must be connected by the long cable. That is, generally, 
although the optical head is prepared on the migration (traverse) motor and it can move to arbitration over 
an optical disk inside-and-outside periphery, since the physical relationship of the above-mentioned 
substrate and an optical head will always change, the cable which connects both needs sufficiently 
generous die length. For example, in the case of a CD-R drive, about 10cm is needed. 
[0008] However, in order to make laser diode emit light by predetermined power, an about 100mA high 
current is required, and with the further above-mentioned configuration, since a pulse-like switching 
current will be supplied to laser diode through the above-mentioned cable from a drive current source in 
case information is recorded on an optical disk, it becomes so difficult that it becomes a high speed with 
the capacity and the induction property of a cable to transmit pulse shape faithfully. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the laser driving 
gear of invention of claim 1 The drive current which changes to the laser diode prepared in the optical 
head in the shape of a pulse according to a record signal is supplied. It is the laser driving gear which 
carries out pulse luminescence with the predetermined quantity of light. On the above-mentioned optical 
head A high region current supply source means to supply a high-frequency component among the above- 
mentioned above-mentioned drive currents is established. It is characterized by establishing a low-pass 
current supply source means to supply a low-pass component to the substrate connected with the above- 
mentioned optical head by the cable among the above-mentioned drive currents, carrying out addition 
composition of the high-frequency component and low-pass component of the above-mentioned drive 
current in an optical head, and supplying the above-mentioned laser diode. 

[0010] Invention of claim 2 to moreover, the laser diode prepared in the optical head It is the laser driving 
gear which supplies the drive current which changes in the shape of a pulse according to a record signal, 
and carries out pulse luminescence with the predetermined quantity of light. A means to make this cable 
transmit the above-mentioned record signal to the substrate connected with the above-mentioned optical 
head by the cable as a parallel signal is established. Moreover, it is characterized by having formed a 
parallel-serial-conversion means to change the above-mentioned parallel signal into a serial signal in the 
above-mentioned optical head, and forming a current supply source means to make the above-mentioned 
laser diode emit light in pulse according to the serial signal outputted from the above-mentioned parallel- 
serial-conversion means in the above-mentioned optical head. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of invention of claim 1 is explained. Drawing 
1 is the block diagram of the operation gestalt of invention of claim 1. In drawing 1 , laser diode 101 and a 
photodiode 102 are further formed for the high region current driving means 104 and the high-pass filter 
103 on the optical head 1. On the substrate 2, the component of low-pass current driving means 201 and 
others is prepared. The optical head 1 and the substrate 2 are connected by the cable 3. Although not 
illustrated especially, the optical head 1 has composition which can move to arbitration over an optical disk 
inside-and-outside periphery by the traverse motor. 

[0012] First, the function to make laser emit light regularly at the time (RW=L) of playback is explained. The 
output current IL of the low-pass current driving means 201 prepared in the substrate side is supplied to 
laser diode 101 through a cable 3. The low-pass current driving means 201 generates the current 
according to an input signal, for example, is constituted here by the bipolar component with an open 
collector output etc. A laser diode 101 emits light with the quantity of light according to Current IP (=IL), 
and illuminates an optical disk medium recording surface. Current conversion is carried out with a 
photodiode 102, and a part of luminescence is changed into an electrical potential difference (monitor 
electrical potential difference) by the current potential converter 202 prepared on the substrate 2 through 
the cable 3 as a quantity of light detection current IB. A monitor electrical potential difference is compared 
by the target potential VR (potential equal to the monitor electrical potential difference obtained if laser 
diode is emitting light with the desired quantity of light), and the error operation means 205 through the 
envelope detector 203, and the amount of the error returns to the low-pass current driving means 201 
through a loop filter 204. As a result in a steady state, quantity of light detection potential and target 
potential become equal, and laser diode emits light with the desired quantity of light. A loop filter 201 
usually consists of active filters with the primary integral property etc. 

[0013] Digital pulse signal DTP in which the record gate 206 included the information which should be 
opened and recorded on the other hand at the time (RW=H) of record is supplied to the drive amplifier 208 
from a modulator. The drive amplifier 208 is amplifier of the voltage output which consisted of for example, 
CMOS switching devices etc. Drive amplifier 208 output signal is supplied to the high region current driving 
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means 104 established on the optical head 1 through a cable 3. The high region current driving means 104 
generates the switching current IH according to a digital pulse signal, i.e., a high region drive current, and 
this current is supplied to laser diode 101 through a high-pass filter 103. Since the low-pass drive current 
IL is already supplied to laser diode, Current IH will be superimposed by this. 

[0014] Furthermore, digital pulse signal DTP is supplied to the low-pass current driving means 210 through 
the low pass filter 209 with the same cut off frequency as a high-pass filter 103, and the current output is 
superimposed on low-pass current driving means 201 current output, serves as the low-pass drive current 
IL, and is supplied to laser diode 101. 

[0015] A situation in case this operation gestalt changes from playback actuation to record actuation or 
playback actuation from record actuation is shown in d rawing 2 . Immediately after the high region drive 
current IH after high-pass filter 103 passage starts record actuation, although it starts predetermined 
current deltalH from **0 [ampere], since the low-pass component including a direct current is cut, if time 
amount is formed, it will become alternating current which changes in **deltaIH/2 according to digital pulse 
signal DTP. On the other hand, from the low-pass current driving means 210, the current according to the 
low-pass component of digital pulse signal DTP is outputted. In other words, a current with which the low- 
pass current component of digital pulse signal DTP cut with the high-pass filter 103 is compensated is 
supplied. The current IP (= IH+IL) supplied to laser diode 101 as a result becomes that (IW) by which pulse 
current component deltalH corresponding to a digital pulse signal was added to a direct current at the time 
of playback (IR) so that it may be illustrated, laser will carry out high-power luminescence in pulse, and 
record will be performed to an optical disk medium. 

[0016] The current IB according to the amount of luminescence at this time is detected by the photodiode 
102, and after this current IB is transformed into a monitor voltage signal by the current potential 
converter 202, that envelope ******** envelope is detected by the envelope detection means 203. Here, 
the envelope detection means 203 is realized by the circuit which carries out sample hold of the peak value 
according to the edge of the rectifier circuit or digital pulse signal DTP which used diode. Although 
envelope detection means 203 output signal is compared with desired value VR by the error detection 
means 205, this desired value changes to VRRVRE in the time (RW=L) of playback and record (RW=H) with 
the desired value change means 207, respectively. That is, feedback control to which it is predetermined 
low power, and is high power predetermined in a pulse peak at the time of record at the time of playback, 
and laser diode emits light is performed. 

[0017] Hereafter, it explains, referring to dra w i n g 3 about the effectiveness of this operation gestalt. 
D rawing 3 is the current-luminescence power characteristics of laser diode 101. Laser diode 101 does not 
necessarily emit light according to the current always supplied, and unless it exceeds a threshold current 
(ITH), it does not emit light. That is, if it carries out from a practical viewpoint, a threshold current will be 
only what contributes to generation of heat as power is only consumed that is,. With this operation gestalt, 
it supplies from the low-pass current driving means 201 and 210 in which the low-pass current IL including 
this threshold current ITH was formed at the substrate 2 side. Specifically, a low-pass current value is 
about 50mA. Although pulse current is further poured in at the time of record and high-power 
luminescence of the laser diode is carried out in instant, the high region current driving means 105 
established on the head 1 supplies only current increment delta IH required for this. Specifically, current 
increment deltalH is about 20mA. In other words, it is only that the high region current driving means 104 
only consumes an added current, and generation of heat of the optical head 1 is suppressed to the 
minimum by having formed only the high region current driving means 104 in the optical head 1 side. 
[0018] Furthermore, needless to say, according to this operation gestalt, since the high-speed pulse 
current at the time of record is directly supplied from the high region current driving means 104 close to 
laser diode, it can carry out high-speed pulse luminescence of the laser diode, maintaining pulse shape, 
even if the record frequency became high. 

[0019] A recording rate can be raised easily, without raising the temperature of an optical head too much 
as mentioned above according to this operation gestalt. 

[0020] In addition, in this operation gestalt, although laser power control at the time of playback and record 
shall be performed by only changing desired value VR using a single control system, the effectiveness of 
this invention is not limited to this. For example, the control system which controls stationary 
luminescence at the time of playback, and the control system which performs the pulse control at the time 
of record may be established independently. Moreover, a control system may be made into a HOLD status 
at the time of record. 

[0021] Moreover, in this operation gestalt although the change of laser power was only made into two 
steps at the time of playback and record, in the case of the erasable optical disk unit using a phase change 
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medium, the three-stage change which added elimination power further is required. However, the high- 
frequency component and low-pass component of a laser drive current signal are separated in such cases, 
the configuration of this operation gestalt of establishing only a high region current driving means on an 
optical head is possible, and effectiveness equivalent to this operation gestalt should be acquired. 
[0022] The operation gestalt of invention of claim 2 is explained below. Drawing 4 is the block diagram of 
the laser driving gear of invention of claim 2. In drawmg 4 , laser diode 101, a photodiode 102, a high-pass 
filter 103, the high region current driving means 104, the low-pass current driving means 201 and 210, the 
current potential converter 202, the envelope detection means 203, a loop filter 204, the error operation 
means 205, the record gate 206, the desired value means for switching 207, and a low pass filter 209 have 
a function equivalent to what was shown by d r awing 1 . Differing by this example is to have formed the 
serial parallel converter 221 and the clock counting-down circuit 222 on the substrate 20, and have formed 
the parallel-serial-conversion machine 111 and the clock multiplier 112 on the head 10. 
[0023] With the operation gestalt of point **, although a laser diode 101 is not driven through a cable since 
the high region current driving means 104 supplies the pulse component of a laser drive current, the load 
capacity which can drive a cable by high frequency at least is required for the drive amplifier 208 in dr awi ng 
1 . So, in this example, by carrying out the parallel transfer of the record signal, the transfer frequency per 
line was lowered and the load is mitigated substantially. Digital pulse signal DTP is permuted with 4-bit 
parallel data by the serial parallel converter 221. Moreover, 4 dividing of clocks CLK is carried out by the 
clock counting-down circuit 222. On a cable 30, the data with which the frequency was set to one fourth 
pass. On the other hand, in a head 10, the parallel-serial-conversion machine 1 1 1 changes the above- 
mentioned 4-bit parallel data into a serial, and the high region current driving means 104 is supplied. The 
clock which conversion takes carries out 4 multiplying of the above-mentioned 4 dividing clock with the 
clock multiplier 112, and is obtained. 

[0024] The clock multiplier 112 consists of PLL circuits for example, with 4 dividing counter. Generally the 
above-mentioned parallel-serial-conversion machine 1 1 1 and the clock multiplier 1 12 (PLL) can be 
constituted from a small-scale CMOS digital circuit. As the previous operation gestalt furthermore also 
described, since the high region current driving means 104 only supplies a switching (alternating current) 
current, the need of being the constant current source of a bipolar configuration like the low-pass current 
driving means 201 does not have it. Therefore, if this is constituted from a CMOS switching element and it 
IC-izes with the above-mentioned parallel-serial-conversion machine 11 and the clock multiplier 112, it will 
become sufficiently possible to prepare in the tooth space to which it was restricted on the head 10. 
[0025] As mentioned above, according to this operation gestalt, the frequency of the signal which passes a 
cable 30 can be reduced and the effective load of a cable can be mitigated. Consequently, it becomes 
possible to record a still more nearly high-speed signal. 

[0026] In addition, in this example, when serial digital pulse signal DTP is changed into juxtaposition, it is, 
but since digital data is processed by juxtaposition of 8 bitwises from the first, a serial parallel conversion 
may not be carried out specially, but ** may also output parallel data as it is. However, the parallel-serial- 
conversion machine 1 1 1 on the optical head 10 is required also in this case. 
[0027] 

[Effect of the Invention] It becomes possible to gather a recording rate, suppressing the temperature rise 
of an optical head as mentioned above to the minimum by establishing a low-pass current driving means, 
respectively on the substrate with which the high region current driving means was connected with the 
optical head and the cable on the optical head, and having supplied the current according to the low-pass 
component and high-frequency component of a digital pulse signal which each should record on an optical 
disk medium according to invention of claim 1 . 

[0028] Moreover, according to invention of claim 2, the frequency of the signal which transmits the above- 
mentioned cable can be reduced, and it becomes possible to gather a recording rate further. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the laser driving gear in a recordable optical disk unit. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the spread of optical disk drives which performs record 
playback to the optical disk and this in which record like CD-R is possible is remarkable. A laser driving 
gear is indispensable as a key device in the above-mentioned optical disk drive which supplies a record 
current pulse to laser diode, controlling the power of laser diode. The conventional laser driving gear is 
explained briefly below. 

[0003] First, if laser diode and the photodiode which acts as the monitor of that amount of luminescence 
are formed in the optical head and a predetermined laser drive current is passed to this laser diode, laser 
diode will emit light and a detection current will flow out of a photodiode in proportion to that amount of 
luminescence. Even if laser diode is sensitive and passes the same drive current to temperature from the 
first, it emits light with the quantity of light which changes with temperature conditions. Then, feedback 
control (the so-called laser power control) of the amount of luminescence is carried out using the above- 
mentioned photodiode output current. 

[0004] For example, the above-mentioned feedback current is slushed into resistance, current potential 
conversion is carried out, and the above-mentioned laser drive current is adjusted according to an error 
with the potential obtained if this electrical potential difference (monitor electrical potential difference) and 
target potential, i.e., laser diode, are emitting light with the desired quantity of light. Consequently, in an 
establishment condition, quantity of light detection potential and target potential become equal, and in 
other words, feedback control is carried out so that a laser diode may emit light with the desired quantity 
of light. 

[0005] Target potential is suitably switched in playback and each record. That is, when making laser emit 
light regularly in the amount of tapers comparatively when reproducing information from an optical disk, and 
recording information on an optical disk, light is made to emit in pulse with the strong quantity of light. 
Therefore, if possible, target potential is switched to the desired quantity of light each time at the time of 
record and playback. In addition, at the time of record, sample hold of the peak of the above-mentioned 
monitor electrical potential difference detected according to pulse luminescence is carried out, this is 
compared with the above-mentioned target potential, and the power of a pulse luminescence instant is 
controlled (for example, JP,4-10331 9,U). 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It becomes possible to gather a recording rate, suppressing the temperature rise 
of an optical head as mentioned above to the minimum by establishing a low-pass current driving means, 
respectively on the substrate with which the high region current driving means was connected with the 
optical head and the cable on the optical head, and having supplied the current according to the low-pass 
component and high-frequency component of a digital pulse signal which each should record on an optical 
disk medium according to invention of claim 1. 

[0028] Moreover, according to invention of claim 2, the frequency of the signal which transmits the above- 
mentioned cable can be reduced, and it becomes possible to gather a recording rate further. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, it was difficult to have prepared almost all 
components other than laser diode and a photodiode on the substrate besides an optical head, and to have 
not obtained a colander, but to have made a high speed carry out pulse luminescence especially of the 
laser diode with the conventional configuration. Namely, in order to realize the above-mentioned laser 
driving gear which performs highly precise power control, the passive circuit elements of there there are 
required. In order to slush a drive current into laser diode in addition to it being difficult to arrange on the 
optical head to which the configuration was restricted, a drive current source is required. Since this drive 
current source is the great power consumption of itself, it generates heat, and degradation of an optical- 
axis gap of an optical head etc. with the passage of time arises by this, and the problem that the life of 
laser diode is shrunken further arises. 

[0007] Therefore, although most circuits including the above-mentioned drive current source must be 
prepared on the independent substrate, when preparing the above-mentioned circuit out of an optical head, 
the laser diode and photodiode on an optical head must be connected by the long cable. That is, generally, 
although the optical head is prepared on the migration (traverse) motor and it can move to arbitration over 
an optical disk inside-and-outside periphery, since the physical relationship of the above-mentioned 
substrate and an optical head will always change, the cable which connects both needs sufficiently 
generous die length. For example, in the case of a CD-R drive, about 10cm is needed. 
[0008] However, in order to make laser diode emit light by predetermined power, an about 100mA high 
current is required, and with the further above-mentioned configuration, since a pulse-like switching 
current will be supplied to laser diode through the above-mentioned cable from a drive current source in 
case information is recorded on an optical disk, it becomes so difficult that it becomes a high speed with 
the capacity and the induction property of a cable to transmit pulse shape faithfully. 



[Translation done.] 



http://www4.ipdLncipi.gojp/cgi-bin/tran_web_cgi_ejLie 



06/02/07 



JP,11-273120.A [MEANS] 
* NOTICES * 



1/3 ^— V 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the laser driving 
gear of invention of claim 1 The drive current which changes to the laser diode prepared in the optical 
head in the shape of a pulse according to a record signal is supplied. It is the laser driving gear which 
carries out pulse luminescence with the predetermined quantity of light. On the above-mentioned optical 
head A high region current supply source means to supply a high-frequency component among the above- 
mentioned above-mentioned drive currents is established. It is characterized by establishing a low-pass 
current supply source means to supply a low-pass component to the substrate connected with the above- 
mentioned optical head by the cable among the above-mentioned drive currents, carrying out addition 
composition of the high-frequency component and low-pass component of the above-mentioned drive 
current in an optical head, and supplying the above-mentioned laser diode. 

[0010] Invention of claim 2 to moreover, the laser diode prepared in the optical head It is the laser driving 
gear which supplies the drive current which changes in the shape of a pulse according to a record signal, 
and carries out pulse luminescence with the predetermined quantity of light. A means to make this cable 
transmit the above-mentioned record signal to the substrate connected with the above-mentioned optical 
head by the cable as a parallel signal is established. Moreover, it is characterized by having formed a 
parallel-serial-conversion means to change the above-mentioned parallel signal into a serial signal in the 
above-mentioned optical head, and forming a current supply source means to make the above-mentioned 
laser diode emit light in pulse according to the serial signal outputted from the above-mentioned parallel- 
serial-conversion means in the above-mentioned optical head. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of invention of claim 1 is explained. Dra wi ng 
1 is the block diagram of the operation gestalt of invention of claim 1. In drawi ng 1 , laser diode 101 and a 
photodiode 102 are further formed for the high region current driving means 104 and the high-pass filter 
103 on the optical head 1. On the substrate 2, the component of low-pass current driving means 201 and 
others is prepared. The optical head 1 and the substrate 2 are connected by the cable 3. Although not 
illustrated especially, the optical head 1 has composition which can move to arbitration over an optical disk 
inside-and-outside periphery by the traverse motor. 

[0012] First, the function to make laser emit light regularly at the time (RW=L) of playback is explained. The 
output current IL of the low-pass current driving means 201 prepared in the substrate side is supplied to 
laser diode 101 through a cable 3. The low-pass current driving means 201 generates the current 
according to an input signal, for example, is constituted here by the bipolar component with an open 
collector output etc. A laser diode 101 emits light with the quantity of light according to Current IP (=IL), 
and illuminates an optical disk medium recording surface. Current conversion is carried out with a 
photodiode 102, and a part of luminescence is changed into an electrical potential difference (monitor 
electrical potential difference) by the current potential converter 202 prepared on the substrate 2 through 
the cable 3 as a quantity of light detection current IB. A monitor electrical potential difference is compared 
by the target potential VR (potential equal to the monitor electrical potential difference obtained if laser 
diode is emitting light with the desired quantity of light), and the error operation means 205 through the 
envelope detector 203, and the amount of the error returns to the low-pass current driving means 201 
through a loop filter 204. As a result in a steady state, quantity of light detection potential and target 
potential become equal, and laser diode emits light with the desired quantity of light. A loop filter 201 
usually consists of active filters with the primary integral property etc. 

[0013] Digital pulse signal DTP in which the record gate 206 included the information which should be 
opened and recorded on the other hand at the time (RW=H) of record is supplied to the drive amplifier 208 
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from a modulator. The drive amplifier 208 is amplifier of the voltage output which consisted of for example, 
CMOS switching devices etc. Drive amplifier 208 output signal is supplied to the high region current driving 
means 104 established on the optical head 1 through a cable 3. The high region current driving means 104 
generates the switching current IH according to a digital pulse signal, i.e., a high region drive current, and 
this current is supplied to laser diode 101 through a high-pass filter 103. Since the low-pass drive current 
IL is already supplied to laser diode. Current IH will be superimposed by this. 

[0014] Furthermore, digital pulse signal DTP is supplied to the low-pass current driving means 210 through 
the low pass filter 209 with the same cut off frequency as a high-pass filter 103, and the current output is 
superimposed on low-pass current driving means 201 current output, serves as the low-pass drive current 
IL, and is supplied to laser diode 101. 

[0015] A situation in case this operation gestalt changes from playback actuation to record actuation or 
playback actuation from record actuation is shown in dra wi n g 2 . Immediately after the high region drive 
current IH after high-pass filter 103 passage starts record actuation, although it starts predetermined 
current deltalH from **0 [ampere], since the low-pass component including a direct current is cut, if time 
amount is formed, it will become alternating current which changes in **deltaIH/2 according to digital pulse 
signal DTP. On the other hand, from the low-pass current driving means 210, the current according to the 
low-pass component of digital pulse signal DTP is outputted. In other words, a current with which the low- 
pass current component of digital pulse signal DTP cut with the high-pass filter 103 is compensated is 
supplied. The current IP (= IH+IL) supplied to laser diode 101 as a result becomes that (IW) by which pulse 
current component deltalH corresponding to a digital pulse signal was added to a direct current at the time 
of playback (IR) so that it may be illustrated, laser will carry out high-power luminescence in pulse, and 
record will be performed to an optical disk medium. 

[0016] The current IB according to the amount of luminescence at this time is detected by the photodiode 
102. and after this current IB is transformed into a monitor voltage signal by the current potential 
converter 202, that envelope ******** envelope is detected by the envelope detection means 203. Here, 
the envelope detection means 203 is realized by the circuit which carries out sample hold of the peak value 
according to the edge of the rectifier circuit or digital pulse signal DTP which used diode. Although 
envelope detection means 203 output signal is compared with desired value VR by the error detection 
means 205, this desired value changes to VRRVRE in the time (RW=L) of playback and record (RW=H) with 
the desired value change means 207, respectively. That is, feedback control to which it is predetermined 
low power, and is high power predetermined in a pulse peak at the time of record at the time of playback, 
and laser diode emits light is performed, 

[0017] Hereafter, it explains, referring to drawing 3 about the effectiveness of this operation gestalt. 
Drawing 3 is the current-luminescence power characteristics of laser diode 101. Laser diode 101 does not 
necessarily emit light according to the current always supplied, and unless it exceeds a threshold current 
(ITH), it does not emit light. That is, if it carries out from a practical viewpoint, a threshold current will be 
only what contributes to generation of heat as power is only consumed that is,. With this operation gestalt, 
it supplies from the low-pass current driving means 201 and 210 in which the low-pass current IL including 
this threshold current ITH was formed at the substrate 2 side. Specifically, a low-pass current value is 
about 50mA. Although pulse current is further poured in at the time of record and high-power 
luminescence of the laser diode is carried out in instant, the high region current driving means 105 
established on the head 1 supplies only current increment delta IH required for this. Specifically, current 
increment deltalH is about 20mA. In other words, it is only that the high region current driving means 104 
only consumes an added current, and generation of heat of the optical head 1 is suppressed to the 
minimum by having formed only the high region current driving means 104 in the optical head 1 side. 
[0018] Furthermore, needless to say, according to this operation gestalt, since the high-speed pulse 
current at the time of record is directly supplied from the high region current driving means 104 close to 
laser diode, it can carry out high-speed pulse luminescence of the laser diode, maintaining pulse shape, 
even if the record frequency became high. 

[0019] A recording rate can be raised easily, without raising the temperature of an optical head too much 
as mentioned above according to this operation gestalt. 

[0020] In addition, in this operation gestalt, although laser power control at the time of playback and record 
shall be performed by only changing desired value VR using a single control system, the effectiveness of 
this invention is not limited to this. For example, the control system which controls stationary 
luminescence at the time of playback, and the control system which performs the pulse control at the time 
of record may be established independently. Moreover, a control system may be made into a HOLD status- 
at the time of record. 
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[0021] Moreover in this operation gestalt, although the change of laser power was only made into two 
steps at the time of playback and record, in the case of the erasable optical disk unit using a phase change 
medium, the three-stage change which added elimination power further is required. However, the high- 
frequency component and low-pass component of a laser drive current signal are separated in such cases, 
the configuration of this operation gestalt of establishing only a high region current driving means on an 
optical head is possible, and effectiveness equivalent to this operation gestalt should be acquired. 
[0022] The operation gestalt of invention of claim 2 is explained below. Drawing 4 is the block diagram of 
the laser driving gear of invention of claim 2. In drawing 4 , laser diode 101, a photodiode 102, a high-pass 
filter 103, the high region current driving means 104, the low-pass current driving means 201 and 210, the 
current potential converter 202, the envelope detection means 203, a loop filter 204, the error operation 
means 205, the record gate 206, the desired value means for switching 207, and a low pass filter 209 have 
a function equivalent to what was shown by drawing X . Differing by this example is to have formed the 
serial parallel converter 221 and the clock counting-down circuit 222 on the substrate 20, and have formed 
the parallel-serial-conversion machine 111 and the clock multiplier 112 on the head 10. 
[0023] With the operation gestalt of point **, although a laser diode 101 is not driven through a cable since 
the high region current driving means 104 supplies the pulse component of a laser drive current, the load 
capacity which can drive a cable by high frequency at least is required for the drive amplifier 208 in d rawin g 
1 . So, in this example, by carrying out the parallel transfer of the record signal, the transfer frequency per 
line was lowered and the load is mitigated substantially. Digital pulse signal DTP is permuted with 4-bit 
parallel data by the serial parallel converter 221. Moreover, 4 dividing of clocks CLK is carried out by the 
clock counting-down circuit 222. On a cable 30, the data with which the frequency was set to one fourth 
pass. On the other hand, in a head 10, the parallel-serial-conversion machine 111 changes the above- 
mentioned 4-bit parallel data into a serial, and the high region current driving means 104 is supplied. The 
clock which conversion takes carries out 4 multiplying of the above-mentioned 4 dividing clock with the 
clock multiplier 1 12, and is obtained. 

[0024] The clock multiplier 1 12 consists of PLL circuits for example, with 4 dividing counter. Generally the 
above-mentioned parallel-serial-conversion machine 1 1 1 and the clock multiplier 1 12 (PLL) can be 
constituted from a small-scale CMOS digital circuit. As the previous operation gestalt furthermore also 
described, since the high region current driving means 104 only supplies a switching (alternating current) 
current, the need of being the constant current source of a bipolar configuration like the low-pass current 
driving means 201 does not have it. Therefore, if this is constituted from a CMOS switching element and it 
IC-izes with the above-mentioned parallel-serial-conversion machine 1 1 and the clock multiplier 112, it will 
become sufficiently possible to prepare in the tooth space to which it was restricted on the head 10. 
[0025] As mentioned above, according to this operation gestalt, the frequency of the signal which passes a 
cable 30 can be reduced and the effective load of a cable can be mitigated. Consequently, it becomes 
possible to record a still more nearly high-speed signal. 

[0026] In addition, in this example, when serial digital pulse signal DTP is changed into juxtaposition, it is, 
but since digital data is processed by juxtaposition of 8 bitwises from the first, a serial parallel conversion 
may not be carried out specially, but ** may also output parallel data as it is. However, the parallel-serial- 
conversion machine 1 1 1 on the optical head 10 is required also in this case. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[D raw ing 1] The block diagram of the 1st example of this invention 

[Drawing 2] The timing chart which shows actuation of the 1st example of this invention 

The property Fig. showing the effectiveness of the 1st example of this invention 
[ Drawin g 4] The block diagram of the 2nd example of this invention 
[Description of Notations] 

1 Ten Optical head 

2 20 Substrate 

3 30 Cable 

101 Laser Diode 

1 02 Photodiode 

103 High-pass Filter 

104 High Region Current Driving Means 

1 1 1 Parallel-Serial-Conversion Machine 

112 Clock Multiplier 

201,210 Low-pass current driving means 

202 Current Potential Converter 

203 Crash Line Detection Means 

204 Loop Filter 
209 Low Pass Filter 

221 Serial Parallel Converter 

222 Clock Counting-down Circuit 
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[Kind of official gazette] Printing of amendment by the convention of 2 of Article 17 of Patent Law 
[Section partition] The 4th partition of the 6th section 
[Publication date] June 23, Heisei 17 (2005. 6.23) 

[Publication No.] JPJ 1-273120,A 

[Date of Publication] October 8, Heisei 1 1 (1999. 10.8) 
[Application number] Japanese Patent Application No. 10-72123 
[The 7th edition of International Patent Classification] 



G11B 7/125 
G11B 7/00 
G11B 7/08 
G11B 33/12 
G11B 33/14 



[FI] 
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[Procedure revision] 

[Filing Date] October 5, Heisei 16 (2004. 10.5) 

[Procedure amendment 1] 

[Document to be Amended] Specification 

[Item(s) to be Amended] Claim 

[Method of Amendment] Modification 

[The contents of amendment] 

[Claim(s)] 

[Claim 1] 

It is the laser driving gear which supplies the drive current which changes to the laser diode prepared in 
the optical head in the shape of a pulse according to a record signal, and carries out pulse luminescence 
with the predetermined quantity of light, 

The laser driving gear characterized by establishing the 2nd current supply source means which supplies 
other currents for the 1st current supply source means which supplies a part among the above-mentioned 
drive currents to the above-mentioned optical head out of the above-mentioned head, respectively. 
[Claim 2] 

It is the laser driving gear which supplies the drive current which changes to the laser diode prepared in 
the optical head in the shape of a pulse according to a record signal, and carries out pulse luminescence 
with the predetermined quantity of light, 

A high region current supply source means to supply the current which includes a high-frequency 
component among the above-mentioned drive currents is formed in the above-mentioned optical head, 
A low-pass current supply source means to supply the current which contains a low-pass component in 
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the above-mentioned optical head among the above-mentioned drive currents through a cable is 
established out of the above-mentioned head, 

A current including the high-frequency component of the above-mentioned drive current and the current 
containing a low-pass component are a laser driving gear characterized by being compounded in an optical 
head and supplying the above-mentioned laser diode. 
[Claim 3] 

The current in which a current including a high-frequency component contains a low-pass component 
through a high-pass filter is a laser driving gear according to claim 2 characterized by being supplied, 
respectively through a low pass filter. 
[Claim 4] 

The current containing a low-pass component is a laser driving gear according to claim 3 characterized by 
generating the above-mentioned high-pass filter with a low pass filter with the same cut off frequency. 
[Claim 5] 

It is the laser driving gear which supplies the drive current which changes to the laser diode prepared in 
the optical head in the shape of a pulse according to a record signal, and carries out pulse luminescence 
with the predetermined quantity of light, 

A means to make this cable transmit the above-mentioned record signal to the substrate connected with 
the above-mentioned optical head by the cable as a parallel signal is established, 

Moreover, a parallel-serial-conversion means to change the above-mentioned parallel signal into a serial 
signal is formed in the above-mentioned optical head, 

The laser driving gear characterized by forming a current supply source means to make the above- 
mentioned laser diode emit light in pulse according to the serial signal outputted from the above-mentioned 
parallel-serial-conversion means in the above-mentioned optical head. 
[Claim 6] 

The laser driving gear according to claim 1, 2, or 5 characterized by establishing a means to control the 

amount of luminescence of laser diode to the specified quantity, out of a head. 

[Procedure amendment 2] 

[Document to be Amended] Specification 

[Item(s) to be Amended] 0009 

[Method of Amendment] Modification 

[The contents of amendment] 

[0009] 

[Means for Solving the Problem] 

In order to solve the above-mentioned technical problem, the laser driving gear of invention of claim 1 
supplies the drive current which changes to the laser diode prepared in the optical head in the shape of a 
pulse according to a record signal. It is the laser driving gear which carries out pulse luminescence with the 
predetermined quantity of light, and is characterized by establishing the 2nd current supply source means 
which supplies other currents for the 1st current supply source means which supplies a part among the 
above-mentioned drive currents to the above-mentioned optical head out of the above-mentioned head, 
respectively. 

Invention of claim 2 to moreover, the laser diode prepared in the optical head It is the laser driving gear 
which supplies the drive current which changes in the shape of a pulse according to a record signal, and 
carries out pulse luminescence with the predetermined quantity of light. A high region current supply 
source means to supply the current which includes a high-frequency component among the above- 
mentioned drive currents is formed in the above-mentioned optical head. A low-pass current supply source 
means to supply the current which contains a low-pass component in the above-mentioned optical head 
among the above-mentioned drive currents through a cable is established out of the above-mentioned 
head. It is characterized by compounding a current including the high-frequency component of the above- 
mentioned drive current, and the current containing a low-pass component in an optical head, and 
supplying them to the above-mentioned laser diode. 
[Procedure amendment 3] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0010 
[Method of Amendment] Modification 
[The contents of amendment] 
[0010] 

Invention of claim 5 to moreover, the laser diode prepared in the optical head It is the laser driving gear 
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which supplies the drive current which changes in the shape of a pulse according to a record signal, and 
carries out pulse luminescence with the predetermined quantity of light. A means to make this cable 
transmit the above-mentioned record signal to the substrate connected with the above-mentioned optical 
head by the cable as a parallel signal is established. Moreover, it is characterized by having formed a 
parallel-serial-conversion means to change the above-mentioned parallel signal into a serial signal in the 
above-mentioned optical head, and forming a current supply source means to make the above-mentioned 
laser diode emit light in pulse according to the serial signal outputted from the above-mentioned parallel- 
serial-conversion means in the above-mentioned optical head. 
[Procedure amendment 4] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 001 1 
[Method of Amendment] Modification 
[The contents of amendment] 
[0011] 

[Embodiment of the Invention] 

Hereafter, the operation gestalt of invention of claim 1 is explained. Drawing 1 is the block diagram of the 
operation gestalt of invention of claim 1. In drawing 1, laser diode 101 and a photodiode 102 are further 
formed for high region current drive **** 104 and a high-pass filter as 1st current supply source means on 
the optical head 1. On the substrate 2, the component of low-pass current drive **** 201 and others is 
prepared as 2nd current supply source means. The optical head 1 and the substrate 2 are connected by 
the cable 3. Although not illustrated especially, the optical head 1 has composition which can move to 
arbitration over an optical disk inside-and-outside periphery by the traverse motor. 
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T. 7t-N^y F 1 ±lc^tt ^nfcii51^«r?Slgi&#S: 1 0 4 
tc«$&^n^o lSiacm«tlKii!]#S: 1 o 4 t±v='>^^;W^;I/ 

xfi^tcfSCfcx-r^y^v^'Sjffi. -r^&t^-^i^iaigsjm 

St I H^^^L. cl£DmSt^±/^^/^X:7^;V:^— 1 0 3 

^rnxxy-^-"^^:^- F 1 o 1 tc«;^^n^o -ttic 
ix— »f-^^:^-FictiffiJgsgi!ia«ti L^^««&^nr 

[0 0 1 4] ^^ic-rS/^;i//^;l/Xfi^DT Pt±. 
/^x:7^;V^— 1 0 3 ^IplC;^7'y F;*-:7i^«St^i$-on 
-/^x:7^;i/^— 2 0 9^^TfSi:Smi?ftigi(i^©2 i o 

tcflt*&^n. ^<f^mm-h\t\mMsmm^mz o i « 

F 1 0 1 tc«S&^nSc 

[0 0 15] i^'^mnmt^'^^^m^^h-^immv^^. ^ 

(^2tc^ro /N-Y^^X:7^;l'^-l 0 3amfO^gi^Sg 
admrSi Ht±fBSSKf'^^Ff3ifeb;rcB?gt±±o 

fgllE^^^^:^7^y F^tiTl^^fci^. n^mtZll'fiP^ 
;l//^;l/Xff^DT Ptc/CUT± A I H/2 OiSHT'-^ft 
t-^3^gSm8Stc^§c -7?. fgiam8fii^®ti^S:2 1 0;^^ 
^t^-r'v^^;w^;vxfi^D T V o:^^m.WL'7^^z.m^:.tzMM 
7!)=^ta:^^n§o si^^x.titf/N-r>^^x>^Y;v^- 1 03 

T:^'y F^nfcv=^>^^;W^;l/X{i^D T PiOffiMai?^^ 
-frt-F 1 0 1 tCfit$&^tl^S«lI P (= I H+ I L) 

tiii^^n^cfc-9tcs^B#i0ii:«t««i (I R) 

;W^;l/Xff^tc5^jSLfc/^;l/Xm»fL^^A I H^^toS^ 
t\fz'^<D (IW) ^c:^*:). L'— +f-t±/'<;l/X6^lC^/^»7 
-^Tfeb. 7t7^^X^ffiWc5^LTfHli:6^^?f^n^cl 

[0 0 16] ctD^^fD^MtcjSCfc^ifiii B^^:7:^ 

h:$?V:t-F-l 0 2tc<t:oT«lffi^n. COmSlIB 
timSSMJE^i^gg 2 0 2 lcJ:oT^-^mjEM^lc^^ 
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^r^tif'>^^;W^;I/X^-^ D T P ox i/lcjSlJ^T 

cfc-^rasMVR ^i±e?^n§7b^ cco^mimt. sm 
im^m^^mzQ jicx-dx. (rw=l) t 
mtm (Rw=H) -e^n^nvRR. vre. 

<. L^lMr^«i (I TH) 

^ ^ o *^SSfl51lT c to L € V ^M««t 1 T H ^^tf fg 20 

Jsitvmi L^stg2fa)jir^tt?)nrcffiismr^i?)#g2 
0 K 2 1 0 j;fp«*&LTt/>So mwmciti&i^mi&m 

e^icti. mw^m^^ i Ht±2 omASje-e^^o av^^ 

[0 0 18] -^^ic. 1/^-9 ^T^.:^<. ^mmmmicj;: 
nil. $mm^i3if^'mm^vv:^mm± u— 9-"-^-^^ 
- y'lc^^mLrcmi^mmmm^m i o 4 ;b^^B:^«*&^ 

[0 0 19] }:A±(r>XolC7^nmmmic^nt£. 

[0 0 2 0] ^*5. :^mmmmic^\.^r. n^mtmm 

[0 0 2 1 ] ^/c. *ll9Emit^::J3t^T. U—^"— ^^'7 

-(ow^u^^. w^mtmum. miczmmti^rc so 



mmmii^^m\^^rzw^m^myty''< :^^mm<Dm 

^^tcm£^W-:&An^fc3©Pg^a»9'M^:^^i2^ST 

[0 0 2 2] i:ATm^m2<D^BM(Dnmmmic'D\,^rm 

1 . y:t h^^:r-K- 1 0 2. ^\^/<y.y^)\y^-l 

0 3. iSi^EmssiEfii?© 10 4. imnmmm^^2 o 
K 2 10. -aiss^BE'Sisggs 0 2. ^mmmm^m2 

0 3. ;i/-y:7^;^:$f-2 O 4. ^g?S1iL#S2 0 5. 
tm'f-h2 0 6. g^{ii^iS#S2 0 7. :fc<fct5a- 
v'^X^y;^^— 2 0 9lim 1 T^^n;^c:t>iO^[5]^^fia 
^;^^-ro *llgSfi?iJTS=S:^CDtiS*6 2 0±lc[t^iJM?tJ 

^mm2 2 i^xif^tny^^mm2 z 2^. f 1 

0±lcM^iM3^iJ^}Sg§l 1 l:fe<i;tf^a^y^iifg§|l 1 
2^^ttfcCi:lc^:&o 

[0 0 2 3] ^tai^D^jssmiTni. u—^-mmmrA(o 

X\ ^-:/;i/^/rLTi/— ^^-^-YTi-- F 1 0 1 ^mm 
-r^ctitmi^tK ^ nc^tt^ F^^yy>y2 o 8 

fi^DT Pl±ia]?iJM9iJ^}$|g§2 2 1 lCcJ:oT4 If -y FO 

^^mm2 2 2ic^'Dr A^m-^n^o ^-zf^i^soic 
itmi^m'^iy4ict^'Drcy'-^tmj&'t^o -77. 

y F 1 0lc*5V-TtiM?iJE^iJ'^g^g§l 1 1 t^±m4\£y 

hm\\y^-^^mmcmt^L. mmmmm^mi 0 4 
izmm-r^o mmcwt^^T3y>:7i±±$E4^m^uy 
^^^X2y^m\^m \ 1 2T4a{gLT?#^n^o 

[0 0 2 4] ^a^y^Sfggg 1 1 2\tfc}:.?Lll4^mt3 
^i^ill 1 X^^XS^xiy^mB^l 12 (PLL) t± 

-S9:tc/^*iii^ CMOS ^iy^)vmmxm^t^ ^tff^ 

mmwMm^mi o 4i±mcx>^y^>^^* i^^m -mm. 
^mfi^-r^r£ifx^^t^^i&mmmmm^Wi2 o i (o^ 

T. cn^CMO SXY^y^vy^^Tlg^L. ±fHM 
^Uil?fMjS§ii 1 . ^tiy^miS^l \ Ztt^lcl C 

ftrnif. ^-y F 1 oicoRg^nz-^x^-xic^tt^c 
[0 0 2 5] ^mmmmic^nif^-y'^i^s o^ 
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iS3i^fi^^f eii-r ^ct t'^pjm ^ =s; ^ c 

[0 0 2 6] :*:|ISS^(l{C^3l^T. itt^iJ^O-r^v^^;!/ 

t"- i: t i: 8 e h ^ffi^0M?iJT'5!lli^ n§ ^0 

^'l^Tt^^^yFl 0±tc*5t:^§M5?iJit?iJ'^}Si§l 1 i 
[0 0 2 7] 

[^0^O«&m] t:(±^c};aic||j|^iIi£O|g0^^cj:nt^. 

[0 0 2 8] ^fz^ m^m2<o^mic^tii^±m^-r 

[llfficO[!H¥=^tft0^] 



[02] *^JO^i (0^]eSfl?!l^DKi{^;&^t*^-f ^^^^ 

[0 3] *^^omi o^ssfi^ij^oas^^-r^tti^ 

[^4] *^^(?)^2O^SS0iJfO:/a^y^0 

[??^OlK0^] 
1,10 9t^y F 
2,20 g« 

3, 3 0 ^—yj]/ 

1 0 1 ly-^-^-^y^-V 
^n-y^iifSfg 

2 1 0 immmmm^m 



20 



1 0 2 
1 0 3 
1 0 4 
1 1 1 

1 1 2 

2 0 1, 
2 0 2 
2 0 3 
2 0 4 
2 0 9 
2 2 1 
2 2 2 
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